SMALL FORM FACTOR DISK DRIVE CARRIER 



BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

The present invention relate to a combination of a multiple disk drive 
storage apparatus having a plurality of removable disk drive modules. 

2. Background Art 

Computer systems are used to collect, analyze, and store data. 
Multiple disk drive storage systems are used to store vast amounts of data. 
Removable disk drives have been developed for such systems to allow large amounts 
of data to be easily transferred between computers. Recently, smaller disk drives 
have been developed that have greater storage capabilities that are called small form 
factor (SFF) drives. SFF drives are normally used in applications where the size of 
components is critical, for example in a laptop computer. Multiple disk drive 
storage systems, or disk drive array systems, are currently under development that 
utilize SFF drives because of their relatively low cost and general availability. 

Removable disk drive storage systems may be designed to allow an 
operator to replace corrupt or defective disk drives. Guides and railings may be 
attached to an outer case of the disk drive with fasteners or screws. The guides and 
railings are required to align the disk drive with a slot for insertion into the disk 
drive storage system. 

Some disk drives may incorporate a carrier to receive the disk drive. 
The combination of the disk drive and the carrier is called a disk drive module. The 
carrier can be a frame-like or tray-like structure that is attached to the disk drive 
with fasteners or screws. Such carriers may include a large number of component 
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parts, such as rails, guides, and handles. Screws or other fasteners are generally 
used to assemble the component parts and disk drives to the carrier. 

An operator generally removes the disk drive module from the disk 
drive storage system by pulling the disk drive module out of the slot against the 
5 retentive force of a multi-pin connector. Conventional carriers do not generally 
provide a simple mechanism for removing the disk drive module from the disk drive 
storage system. 

A need exists for a cost effective disk drive carrier that is simple to 
manufacture. There is also a need for a disk drive carrier that integrates 
10 components like ejection springs, latches, and light pipes without burdensome 
assembly processes. There is also a need for a disk drive carrier that is adapted to 
receive and secure SFF disk drives, and the like, without fasteners or screws. There 
is a ftirther need for a disk drive carrier that facilitates removing the disk drive 
module from the disk drive storage system. 

15 SUMMARY OF THE INVENTION 

The present invention fulfils the need for a one piece molded carrier 
that is particularly suitable for SFF drives but that may also be adapted to other 
types of drives. The carrier may have one or more improved features such as a 
snap-in disk drive, an ejection spring, a latch, and a light pipe system. 

20 One embodiment of the present invention provides a combination of 

a multiple disk drive storage apparatus and a plurality of removable disk drive 
modules. The disk drive storage apparatus includes a housing having an opening 
in a front side that is further divided into a plurality of slots. A motherboard is 
connected to the multiple disk drive storage apparatus and is disposed within the 

25 housing. The disk drive module fiirther comprises a disk drive and a carrier body 
that has a cavity for receiving the disk drive. Each of the disk drive modules is 
received in one of the slots of the housing. Each of the disk drive modules 
comprises a disk drive having a first connector that is received by a second 
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connector of the motherboard when the disk drive module is placed in the slot. The 
carrier body has a front portion and a rear portion. The front portion is disposed 
in the opening in the front side of the housing and the rear portion is disposed within 
the housing when the disk drive module is placed in one of the slots. A latch is 

5 integrally formed on the carrier body to engage the housing and is accessible from 
the front side of the housing. An ejection spring is integrally formed on the carrier 
body and engages a member disposed within the housing. The ejection spring exerts 
a biasing force on the member to disconnect the first connector from the second 
connector and also pushes the disk drive module out of the housing through the 

10 opening in the front side of the housing. The disk drive module may be easily 
removed with the assistance of the ejection spring by simply disengaging the latch 
from the housing. 

In another embodiment of the invention, the carrier body may ftirther 
comprise a light pipe integrally formed on the carrier body. The light pipe extends 
15 from the rear portion of the carrier body to the front portion of the carrier body. 
The light pipe aligns with a status light that is provided on the motherboard. The 
light pipe transmits light from the status light to the front portion of the carrier body 
when the disk drive module is placed in the slot. 

According to another aspiect of the invention, the cavity of the carrier 
20 body is defined by a side wall, a front wall, a rear wall, a top wall and a bottom 
wall. The cavity receives the disk drive and is retained by a snap-fit connection 
between the cavity and the disk drive. 

The above aspects, features, and advantages of the present invention 
will be readily apparent from the following detailed description of the preferred 
25 embodiments when taken in view of the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIGURE 1 is a perspective view of a multiple disk drive storage array 
apparatus that is made according to one embodiment of the present invention; 
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FIGURE 2 is an exploded perspective view of the multiple disk drive 
storage array apparatus with an array of disk drive modules; 

FIGURE 3 is a front side exploded perspective view of a disk drive 

module; 

5 FIGURE 4 is a rear perspective view of the disk drive module; and 

FIGURE 5 is a fragmentary exploded perspective view of an array 
of disk drive modules and a modified carrier that is adapted to house a power 
source. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENT(S) 

10 Figure 1 illustrates a multiple disk drive storage apparatus 20. The 

multiple disk drive storage apparatus 20 includes a housing 22, a cover 24, and a 
plurality of disk drive modules 26. A plurality of the multiple disk drive storage 
apparatuses 20 may be vertically or horizontally stacked in a disk drive array system 
housing (not shown). 

15 Figure 2 provides additional details in an exploded view of the 

multiple disk drive storage array apparatus 20. The housing 22 encloses a rigid 
member 30 and a motherboard 32. The rigid member 30 provides support for the 
motherboard 32 within the housing 22. The housing 22 has an opening 34 and 
defines a plurality of slots 36. Each disk drive module 26 may be individually and 

20 selectively inserted into and removed from one of the slots 36. 

The motherboard 32 receives the disk drive modules 26 when they 
are inserted into the slots 36. The motherboard 32 may be coimected to other 
computer components of the disk drive system housed within the disk drive housing 
22. The motherboard 32 includes a plurality of status lights 38 and a plurality of 
25 connectors 40 that connect the drives to other computer components. Each 
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connector 40 may be connected to a corresponding connector 42 provided on the 
disk drive module 26. 

The disk drive modules 26 are aligned side-by-side within the slots 
36. Each slot 36 includes at least one divider 44 that guides the disk drive modules 
5 26 into the slot 36. Dividers 44 separate and prevent contact between adjacent disk 
drive modules 26. 

Figure 3 illustrates the further features of the disk drive module 26. 
Each disk drive module 26 includes a carrier 50 and a disk drive 52. The carrier 
50 may include an ejection spring 54, a latch 56, a light pipe 58, and a cavity 60. 

10 The cavity 60 receives the disk drive 52. The cavity 60 is defined by 

a side wall 62, a front wall 64, a rear wall 66, a top wall 68, and a bottom wall 70. 
The cavity 60 includes at least one snap-fit protrusion 72. A plurality of protrusions 
72 are located within the cavity on the top wall 68 and the bottom wall 70 of the 
cavity 60. The protrusions 72 are received in a plurality of corresponding recesses 

15 74 that are provided in the disk drive 52. The top wall 68 and bottom wall 70 
support the protrusions 72 and may flex to accommodate the insertion and removal 
of the disk drive 52 from the cavity 60. The shear strength of the snap-fit between 
the protrusions 72 and the recesses 74 must be low enough to permit insertion and 
the removal of the disk drive 52 in the cavity 60, but must be sufficient to resist 

20 becoming dislodged when the disk drive module 26 is inserted into or removed from 
the storage apparatus 20. 

The cavity 60 receives the disk drive 52. The protrusion 62 is 
received in the corresponding recess 64 of the disk drive 52. The disk drive 52 
forms a snap-fit with the cavity 60. The term "snap-fit" is intended to mean an 
25 interference fit between the disk drive 52 and cavity 60 or any other type of 
connection that does not require tools to secure the disk drive 52 in the carrier 50. 
The disk drive 52 is retained within the cavity 60 when the disk drive module 26 is 
inserted into and is removed from the slot 36. 
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The light pipe 58 extends from the rear portion of the carrier 50 to 
the front portion of the carrier. The light pipe 58 is aligned with the status light 38 
of the motherboard 32. The light pipe 58 transmits light from the status light 38 to 
the front portion of the carrier 50 to make the status light visible to an operator. 

5 The carrier 50 may be molded from an optically clear polycarbonate 

polymer. The polycarbonate polymer is selected based upon desired material 
characteristics such as flexibility, elasticity and translucency . LEX AN® 241-1 1 IN 
is one polycarbonate polymer that may be used to mold the carrier. 

The disk drive module 26 may further include a front surface 78. The 
10 front surface 78 attaches to the outer front wall 64 of the carrier 50. The front 
surface 78 may seal the array of disk modules 26 for air flow retention. The front 
surface 78 may also include a decorative overlay to provide a desired opaque 
appearance even though the carrier 50 is formed from a transparent polymer. An 
edge 80 of the front wall 64 may be provided with an information overlay 82. The 
15 information overlay 82 may be a bar code label with volume identification and serial 
numbers. 

Figure 4 provides a rear perspective view of the disk drive module 
26 showing the ejection spring 54 and the latch 56. The ejection spring 54 is 
generally located in the rear portion of the disk drive module 26. However, the 

20 ejection spring 54 may be located in many different locations, such as on the top, 
bottom or side of the carrier 50. The ejection spring 54 is integrally molded as part 
of the carrier 50. When the disk drive module 26 is fully inserted into the storage 
apparatus 20, the ejection spring 54 exerts a biasing force on the latch 56 to hold the 
carrier 50 in the slot 36. The latch 56 is located near the front portion of the carrier 

25 50. The latch 56 is released by either pressing the latch to lift a tab 84 or lifting the 
latch to unseat the tab from the slot 36. When the latch 56 is released, the ejection 
spring 54 provides an ejection force that is sufficient to overcome the retentive force 
between the motherboard connector 40 and the disk drive coimector 42. The 
ejection spring 54 may engage either the rigid member 30 or the motherboard 32 to 

30 eject the carrier 50 from the disk array housing 22. 
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The ejection spring 54 also provides an ejection force to partially eject 
the disk drive module 26 from the slot 36. The disk drive module 26 is partially 
ejected to provide a purchase for the user to grasp and remove the disk drive module 
26 from the disk drive storage apparatus 20. 

5 Figure 5 illustrates an alternative carrier 88 made in accordance with 

an alternative embodiment of the present invention in which the cavity is adapted to 
receive a power source 90. Power source 90 may provide a backup power source for 
the array. The carrier 88 may be wider than the disk drive carrier 50 to provide 
additional space for the power source 90. The power source 90 preferably includes 
10 a connector (not shown) for connecting the power source to the motherboard 32 and 
the multiple disk drive storage apparatus 20. 

While embodhnents of the invention have been illustrated and 
described, it is not intended that these embodiments illustrate and describe all 
possible forms of the invention. Rather, the words used in the specification are 
15 words of description rather than limitation, and it is understood that various changes 
may be made without departing from the spirit and scope of the invention. 



